STATINTL
STATINTL

April 16, 196L

Subject: Anamorphic Eyepieces for Bausch & Lomb Zoom 70
Stereoscope.

Gentlemen:

Thank you for offering the opportunity to PHOHUNTL
pese on your requireme i oiiie Wyepleces,

A detailed technical proposal has veen Torwarded under sepa-
rate cover,

Your requirement of 120 days or sooner delivery necessiltates
that this program be handled as a priority program with spe-
cial attention throughout all pheses. Figure 5 outlines the
program schedule which will allow successful completion and
delivery of one pair of Anamorphic Zyepieces within 12 weeks
after receipt of your order to proceed.

A firm fixed price contract of 12 weeks duration is proposed,
Refer to the attached cost breakdown on DD form 633=l for the
elements of cost.

Deliverable items will be:
One (1) palr of Anamorphic Eyepieces

Two (2) copies - Manual of Operation =
Monthly Progress Reports.

STATINTL

pleces, contac

To allow you sufficient time to evaluate this quotation, 1T

will remain firm for 30 days,

Verv truly vours

Declass Review by NIMA / DoD
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ED OATE OF AUDIT ACCOUNTING PERIOD COVERED N
T v

A GOVERNMENT AUDIT PERFORM

(% YES [No [T PENDING 1. 1963 B N 1962 L

8. NAME AND ADDRESS OF GOVERNMENT AGENCY MAKING AUDLY . DO YOUR CONTRACTS PROVIDE NEGOTIAYTED OVER-
HEAD RATES (ASPR 3.704)? (If yos, namse Agency nego-

aval A.u.dit Office . tlating rates)
Ves STATINTL

i rates have been established furnish the following information)
‘ TOTAL INDIRECT EXPENSE POOL BASE FOR TOTAL

D.

DEPARTMENT OR COST CENTER RATE B ASE

EXHIBIT A~ SUBCONTRACT INFORMATION (If more space needed, use blank sheets, identifying item number)

SUBCONTRACT

NAME AND ADDRESS OF SURCONTRACTORI(S) SUBCONTRACTED WORK -
TYPE AMDUNT

17, EXHIBIT B - OTHER DIRECT COSTS (Specify. If mote space heeded, use blank sheets, identitying jtem number)

3

- : CERTIFICATE

e

- The labor rates and overhead costs are current and other estimated costs have been determined by generally
- accepted accounting principles, = Bidder represents: (a) that he [ Thas, has not, employed or retained
- any company of persofl (other than a full4ime bona fide employee working 'solely for the bidder) to-solicit or

secure his contract, and (b) that he [ ] has, [X] has not, paid or agreed to pay to any company or person

(other than a full <ime bona fide employee working solely for the bidder) any fee, commission, percentage ot
brokerage fee, contingent upon or resulting from the award of this contract,and agrees to furnish information
relating to (a) and (b) above, as requested by Contracting Qfficer. (For interpretation of the .representation ,
including the term*bona fide employee,’ see (Code of Federal RegulatiOHS,.T“‘f"“f‘: Part 150.)

Number of contractor employees [x] Over 500 : —1 Under 500
STATINTL

Stat e incorporated i

DATE IVE OF CONTRACTOR

STATINTL

#hosf
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STATINTL

STATINTL
) April 15, 1964

Program for Design and Manufacture

of Anamorphic Eyepieces

NTL
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C Sumnaxry

A need has arisen for eyepleces having ﬁariable ana-
morphic magnifylng power. Specifioally two regqulre-
ments exlst. The first-is for a bX eyeplece with a

variable 1X £to 3x anamorphlc magnlfying power.result—
ing in an overall BbX to 1b% anamorphic nagnifying power.

" Tne second requirement 185 similar, the only difference

peing that the basic magnifying power shall be 10x‘and
hence the anamorphic magnifying power will vary from 10x
£o 30x. An additional requirement 15 that at 1east one

palr of eyepleces pe delivered in minimam time.

Achievement of the required eyepiece will represent &
unilgue development in tnhe sbate of the optical art.

‘Both anamorphic and variable power systems are well

known. Howevers raprely have the two btypes of systems been
combined. _ : : .

Because OfF the unigue nature of the desired unlt 1t may
well pe that tpere exists an unusual, unique, and elegant
solution to the problerm. Time 1imitabions prevent search
for such & solution. The solution o be proposed here
will therefore be a straigh%forward'combination of exist-
ing techniques. While these rechniques have never before
been compbined there is no reason to question whether &
successful result can be achieved. The primary problem
will be whether rhe desired anamorphism can pe achieved
in & reasonable'tube 1ength. Excessive extension of the
eyeplece zube length cannot be tolerated.

In the following sections three possible approaches GO
achileve variable anamorphism in an eyeplece are described.
Tyo of these approaches are considered applicable to the
present problem, and will be carried along in a parallel
effort to assure achievement in & minimum of time of &
product having maximum utility. '

Techrical Discussion

2.1 Methods of achieving anamorphlc magnification.
- There exists in present optical technology two
means of achieving anamorphlc magnification.
The first, use of cylinder lenses, works in con-
verging,_diverging,'or collimated 1ight. It will
be indicated at the last is the referred
mode of use.
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A second method of achleving anamorphlce
magnification, which works well only in
collimated light, makes use of a prism
arrangement. Any standard text on ele-

_mentary spectrometry explailns the phenomena
of minimum deviation in a prism. It is
ecasily shown that at minimum deviation the
width of the emergent beam just equals the
width of the entering beam. At some other
angle of deviation the wldth of fhe emer-

. gent beam differs from that of the entering
heam as shown in Fig. 1. The ratio of the
width.of the entering beam to that of the
emergent beam can be shown to just equal the
magnifying power. In the case shown in Fig. 1
the anamorphic magnification 1s accompanied
by an undesirable deviation. This can be .
corrected in practical cases by two prisms
in tandem with bases opposlte each other as

- 1ndicated in Fig. 2. Such a unit has recently
been constructed for correction of anamorphic
distortion in a viewer. The constructed unit
has proven satisfactory in every way.

2.2 Application to Eyepiece

- No matter which system is used 1t is desirable
that the anamorpnlc component operate 1ln col-
1imated light. This 1s essential to the per-
formance of the prism arrangement since use
of divergent or convergent light will result
in seriously degraded imagery. In the cylinder
lens case some seven third order aberrations
(unique to cylinder lenses) are automatically
zero when the lens 1s placed in collimated
1ight. Thus, for the sake of speedy design
the anamorphic component will be placed in
collimated 1light. )

The first element of the anamorphic eyeplece
must then be a collimating lens. The first
“question which arises 1s whether one should
attempt to place a negative lens of correct
focal length below the objective image plane,
£o collimate the 1light, or should a positlve
lens be placed above the objective image plane
to perform this function. The former has the
advantage of extreme compactness, but uniortu-
nately 1t-alsoc, as has been experimentally
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verified, drastically peduces the usable

peal field of the system. This loss of

field is intolerable and 1t therefore be-

comes necessary to place a ‘positive lens

above the objective lmage plane to collimate
the light from the object. (It is to be

noted that this collimation can and prob-

ably will be provided by an opdinary eyepiece.).

Veans of achileving anamorphic magnifying power
were described above. Now means of achieving

a varieble anamorphic magnifying power must

be considered. In the case. of the prism system
the magri fication is varied by changing the
angle of the prisms. The prisms; mounted in

a simple pivoting mount, are geared together to
assure coordinated motion, and the desired
variation obtained by appropriately rotating
the prisms., For the cylinder lens technique
one possibility uses a cylindrical afocal zoom
telescope. sSuch & system has never been made’
using cylinder lenses, but there are available
opbically compensated (requiring no complicated
cams) afocal zoom systems, having a three to
one range. It is not expected that there will
be any serious problem in substiltuting cylin-
drical lens for spherical lenses in one of
these designs.

A third possibility makes use of two separated
sets of two cylinders having equal and opposite
power. When these are positioned with their
cylinder axes parallel they are effectively
"plane parallel plates and the collimated light
-pagses through them unaffected. Now if one
cylinder in cach set is rotated slightly there
‘will exist, because of the misaligned cylinder -
axes, a net effectlve eylindrical power. By
proper choice of parameters it is possible to
make (after rotation) one lens palr effectively
a positive cylinder and the second lens pair
effectively a negative cylinder. One then has,
in effect, a cylindrical Galilean telescope
yvielding the desired anamorphic magnification.
The theory of crossed cylinders has been worked
out primarily for ophthalmlc applications.
There exists no theory or the aberrations of
thick, misaligned cylinders at the present time.
The urgency of the present task precludes de-
velopment of such a theory.  Thus this approach
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must be ignored for the present despilte
the fact that it has many features which
make- it appear desirable as the ultimate
solution to the problem.

Proposed Program

_ The development and manufacture of variable ana-
. morphic eyepieces within a minimum period of time
will require a maximum effort closely coordinated
program. One must anticipate some duplicated effort
to assure a solution to the problem. Both the prlsm
and zoom cylinder lens solutlons contaln certain un-
known factors. We see no reason why a zoom cylinder
lens should not work as well as a spherical one, but
there may be unknown problems that will appear as
" the design proceeds. The prism system works best
around the unity magnilfying power position. Thus a
‘prism system having a range of .5x to 1.5x is rela-
tively easy to achieve while one having even a range
of 1x to 2x 1s exceedingly difficult. This difficulty
can, as will be seen below, be circumvented by addi-
. tional complexity of the eyeplece. It is necessary,
because of uncertainties involved to carry on parallel
Programs . o

3.1 -Zoom Lens Program

The proposed zoom lens solution will consist

of a collimating lens, the zoom cylindrical
afocal system, a collective lens, and an eye-
plece. The arrangement 1s shown schematically
in Figure 3. As can be seen the system 1s quite
long and there would appear to be some danger
of loss of field., Prellminary experimentation
using a spherical zoom sysbem has indicated

that by careful design techniques there should
be no loss in usable field.

The crux of this approach 1s clearly the succes:s
of the cylindrical zoom system. If there are

no unknown problems In this system the success-
ful completion of the eyeplece will be a straight-
forward procedure. The experimentation mentioned
previously also indicated the length of the unit
will be of the order of six inches so that ex-
cessive size is not a serious problem. In this
portion of the program major emphaslis will be
placed on design of the zoom cylindrlcal system.
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Once this is achleved the other components
can be successfully designefollowing standard
procedures. Time will not permit following
a sequential procedure. At The outset of
the program the design of The collimatilng,
objective, and field lens portions of the
system will be initlated with a "reasonable"
space left for the zoom lens. The zoom lens
will be carried along as a separate problem
and at its successful conclusion the two

 systems will be combined into one inftegrated
optical unit with perhaps minor revislons of
the parameters to balance aberratilons,

3.2 Prism System

The prism system arrangement will be similar _
with the zoom lens replaced by a four component
prism arrangement. It has been noted that deslr-
ably the prism system should operate about the
unity power position. Thus the goal here will
be design of a prism system varying from .5x

to 1.5x. This while giving the desired three

to one range will not give the desired magnify-
~ing power range., For instance assuming a nominal.
10x eyepiece the anamorphic magnlfication ranges
from 5x to 15x and this result 1s unacceptable.

To correct this situatlon a fixed .5x anamorphic
system is introduced at ninety degrees to The
variable anamorphic power. Thus with the vari-

- able power at .5x {and assuming a 10x eyepiece)
the apparent spherical magnifying power 1s 5X.
Thus the anamorphic power ranges from lx to 3x
times the spherical magnifying power as is re-
quired. Fig. &4 shows an optical schematic of -
the systen.

Were it not for the required fixed anamorphic
portion of the system there would be no questlon
that this is the better approach. This system
t00o has been the subject of a prelimlnary experi-
mental investigation. In thils investigation it
was not possible to fit a fixed anamorphic system
into the optical traln., With this omission the
system worked very satisfactorlly.

There 1s 1little question that the required fixed
anamorpnic system can be designed.l The primary
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question is how much does 1t lengthen the
system, and will there be a serious 1088
of field? These questilons can be answered

~only ab the design stage.

The design of the prism anamorphic portion

of the system 1s straightforward and because
of our recent experlence with this arrange-
ment, quite rapid. The overall effort will
be divided into two phases. The first will
be to design a compact, fixed, anamorphlc
.5x afocal unit, and the second the deslgn
oF the remainder of the system. These btwo
phases will be parallel efforts.

lﬁterbupillary Distance

' The varlable anamorphic eyepleces will be of
. +he order of five to six inches long. The

eyepiece tubes of the Zoom 70 diverge at an
angle of approximately seven degrees. Lf the

* new eyepleces wWere to be made straight, measure-

ment shows that the minimum interpupillary
distance will be 60mm which is unacceptable.

~ To correct this it is planned to introduce a

small wedge (not shown in Tigures 3 and L) to
wend the optical path so that i1t will be
parallel to the center line of the instruments
Thus the eyepleces will be parallel and the
minimum interpuplillary distance will equal
that of the normal Zoom TO.

The existence of these wedges will necessitate
rotational alignment of the eyepiece in the
instrument. A clamp will be provided to permlt
1ocking the eyeplece when proper adjustment

nas been achieved. Rotatilonal adjugtment of
the anamorphic axis will be achieved by intro-
duction. of a bearing zbove the locked portion
of the unit.

Tot~1 Design Effort

The successful completion of this effort 1s
primarily & scheduling problem. Thus, abt the
outset, cut off times must be chosen. The two
approaches will be initiated immediately and

'will proceed for two weeks. At that time

progress will be revicwed to determine whether
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" there 1s a clear indication as to which

approach will be more successful. If the
decision is clear cut then one effort wiil
be dropped and material (which is a rela-
tively long lead time i1tem) for the chosen
system will be ordered. If the decision

is not clear cut then material for both
systems will be ordered. In either event
the design will continue for two more weeks.

" At the end of one month all design effort

will.cease and drawings will be released for
manufacture. This is a short design cycle

and may result in a design which 1s usable

but not optimized. Some residual aberrations
may exlst but these will not seriously degrade
performance. _ 4

Mechanical Design

Mechanical design assistance will be brought
into the program at its inception. There can
be no actual design effort at this stage bub
the designer can be apprised of the approxi-
mate conflguration and can begin consideration
of the design approach. As the optical design
becomes firmer the mechanical designer will
begin preliminary layouts. Mechanical design
for both approaches will be carried along untll
such time as the preferred approach 1s chosen,
By maintaining close liaison with the optical
design it is anticipated that the mechanical
deslgner will complete drawings sultable for
model shop use within one week after comple-
tion of the optilical design.

Manufacture and Aséembly

The manufac turing organization will be appricsed
of the date to expect receipt of drawings and
the urgency of this task. As noted above
material will be ordered in advance of design
completion so that material will be available,
Under these conditions the optical components
will be completed within five weeks after re-
lease for manufacture. :

Méchanioal parts will be manufactured as soon
as the mechanical designer releases drawings.

" Approved For Release 2001/07/16 : CIA-RDP78B04747A002400010024-9
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There wlll be no problem. in completing
manufacture of mechanical components
before completion of the optilcal components.

Assembly of the units will requlre one week.
Zvaluation, alignment and de-bugging will
- require an additional one to two weeks de-
pending on what problems may arise., Thus
Che units will be completed twelve weeks
.after the receipt of the order.

Ordinarily the schedule is not considered a
part of the proposed solution. In the present
case, however, time limitations are as much a
part of the problem as technical problems.
Therefore the schedule has been made part of
the proposed solution. TFig. 5 shows a bar
chart of the anticipated time. schedule.

Work Statement

Wproposes to design and manﬁIAT'NTL
ellver ong palr of variable anamorphic

eyepleces, The basic power of the eyepieces (either
5x or 10x) will be debermined early in the program.

Design goals for these eyepileces willl be as follows:

1. Baslc 5x or 10x eyepiece with magni-

' fication variable in one direction from
5x to 15x. for the 5x eyeplece and 10x to
30x for the 10x eyepiece. Which power
will be chosen will be decided within
the first two weeks of the deslgn effort,

2. The maximum acceptable loss of field will
: be 15% and every effort will be made to
minimize this loss.

3. Anamorphic direction will be adjustable
through 360°,

4. There will be no more than 20% loss of

: resolution using these eyepleces as
. compared to use of an eyeplece of compar-
able magnifying power. Every effort will
“be made to minimize performance losses.

5. Maximum lengbth of the eyepiece will be six
inches. This dilstance to be measured from
the shoulder that rests on top of the Zoom
70 eyepiece holder to the top of the upper-
most lens. ' . - _ ,
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